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FOLDABLE PORTABLE TELEPHONE SET 
BACKGROUND OF THE PRESENT INVENTION 

This application claims benefit of Japanese Patent 
Application No. 2000-076402 filed on March 14 , 2000, the 
5 contents of which are incorporated by the reference. 

The present invention relates to foldable portable 
telephone sets and, more particularly, to systems for 
and methods of call tone output in foldable portable 
telephone sets. 

10 The foldable portable telephone set has a buzzer^ 

provided on its outer side in the folded state for 
outputting a call tone at the time of a call arrival. 

Although buzzers have heretofore been used as call 
tone generator for portable telephone sets, recently 

15 they have been increasingly replaced with loudspeakers 
as disclosed in Japanese Patent Laid-Open No. 1-85454. 
This trend is thought to be due to unexpectedly great 
popularity of the portable telephone sets giving rise 
to measures against noise given by them to nearby people. 

20 More specifically, the loudspeaker usually has narrower 
sound directivity than the sound directivity of the 
buzzer, and it thus enables directing the call tone at 
the time of a call arrival to the user and not to nearby 
people. 

25 The loudspeaker, however, has a problem that it is 

driven by a loudspeaker drive amplifier (with an input 
impedance of 4 to 8 ohms), which usually consumes more 
current than the buzzer (with an input impedance of about 
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32 ohms. 

In addition, with recent trend for reducing sizes 
of portable telephone sets, the loudspeakers which can 
be mounted on portable telephones sets usually have small 
5 output openings (mainly of 16 mm or below), and their 
sound pressure is usually low compared to buzzers. 

Since power supply batteries are in a trend of 
reducing size, capacity and weight as noted above, it is 
extremely difficult to realize current rating reduction 
10 of the loudspeaker drive amplifier while ensuring 
Q sufficient sound pressure. 

SUMMARY OF THE INVENTION 

An object of the present invention, accordingly, 
is to provide a system of and a method for call tone output 
15 for a foldable portable telephone set capable of ensuring 
sound pressure and reducing current rating of the 
loudspeaker drive amplifier with respect to batteries 
which are small in size and low in current rating. 

In order to achieve the above problems, the present 
20 invention provides a call tone output system for a 

foldable portable telephone set having a hinge for being 
unfolded and folded, comprising: a detector for 
detecting the unfolding and folding of the hinge; and 
a tone output controller for causing the tone output from 
25 a call tone output unit, which outputs a call tone upon 
a call arrival, when a call arrives in the folded state 
of the hinge and from a receiver, which outputs a 
reception tone, when the hinge is unfolded from the folded 
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state. 

In this case, unfolding the foldable portable 
telephone set usually makes the display visible. Thus, 
a call tone that is outputted at the time of a call arrival, 
5 generally at relatively low sound level from the receiver 
provided at the same surface as the display, can be 
sufficiently monitored. That is, it is possible to 
reduce the loudspeaker drive amplifier power consumption 
by switching the loudspeaker in the call tone output unit 
10 power to the lower output level loudspeaker in the 

u 

receiver. It is thus possible to ensure sound pressure 
p and reduce current in the loudspeaker drive amplifier 

H« with respect to batteries which are reduced in size and 

«^ current rating. 

15 Preferably, the tone output controller causes tone 

output only from the call tone output unit when a call 
fU arrives in the unfolded state of the hinge. 

M In this case, it is possible to eliminate damage 

to the ear at the time of a call arrival while the user 
20 is hearing voice from the receiver. 

In this case, it is possible to eliminate damage 
to the ear at the time of a call arrival while the user 
is hearing voice from the receiver. 

Preferably, the tone output controller continues 
25 to cause the tone output from the call tone output unit 
when the hinge is folded from the unfolded state. 
Further, the tone output controller causes tone output 
from the receiver when the hinge is folded from the 
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unfolded state. 

In this case, the operation is brought about by the 
user's intentional action, and the call tone output from 
only the call tone output unit is unnecessary. In 
5 addition, since the intentional action is usually 

assumed to be done in the visible state of the display, 
the relatively low level sound from the receiver can be 
sufficiently recognized. That is, it is possible to 
reduce the loudspeaker drive amplifier power consumption 
10 by switching the loudspeaker in the call tone output unit 
over to the relatively low output level loudspeaker in 
the receiver. 

Preferably, the tone output controller causes the 
receiver to output an operation confirmation tone 

15 inputted from a keyboard in the unfolded state of the 
hinge. Further, the tone output controller causes the 
output of the operation confirmation tone inputted from 
an external keyboard from the call tone output unit in 
the folded state of the hinge and from the receiver in 

20 the unfolded state of the hinge. 

In this case, the action of causing the 
confirmation tone output is done intentionally. . Since 
this action is also usually done in the visible state 
of the display, the relatively low level sound from the 

25 receiver can be sufficiently recognized. That is, it is 
possible to reduce the loudspeaker drive amplifier power 
consumption by switching the loudspeaker in the call tone 
output unit over to the loudspeaker in the receiver. 
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Preferably, the tone output controller causes the 
output from the receiver at the time of the tone output 
from the call tone output unit. Further, the tone output 
controller causes tone output from the call tone output 
5 unit at the time of the tone output from the receiver. 

In this case, the sound pressure of the call tone 
can be increased. 

Furthermore, the present invention provides a call 
tone output system for a foldable portable telephone set 
10 having a hinge to be unfolded and folded, comprising: 
tj:! a receiver provided on the inner side of the foldable 

p portable telephone set and including a loudspeaker for 

7'^ outputting a reception tone; a call tone output unit 

provided on the outer side of the foldable portable 
15 telephone set and including a loudspeaker for outputting 
a call tone at the time of a call arrival; a tone signal 
generator for outputting a tone signal to the receiver 
and also to the call tone output unit; a detector for 
detecting the unfolding and folding of the hinge; a 
20 receiver loudspeaker drive amplifier for driving the 
loudspeaker in the receiver; a call tone output unit 
loudspeaker drive amplifier for driving the loudspeaker 
in the call tone output unit; a receiver switch for 
turning on and off the output of the tone signal from 
25 the tone signal generator to the receiver; call tone 
output unit switch for turning on and off the output of 
the tone signal from the tone signal generator to the 
call tone output unit; a receiver power supply switch 
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for connecting the receiver loudspeaker drive amplifier 
to a power supply therefor; a call tone output unit power 
supply switch for connecting the call tone output unit 
loudspeaker drive amplifier to a power supply therefor; 
5 and a switch controller for controlling the receiver 
switch, the call tone output unit switch, the receiver 
power supply switch and the call tone output unit power 
supply switching and causing tone output from the call 
tone output unit upon arrival of a call in the folded 
10 state of the hinge and from the receiver when the hinge 



p is unfolded from the folded state. 

0] 

n In this case, like the above case, it is possible 



to ensure sound pressure and reduce current in the 
loudspeaker drive amplifier with respect to batteries 



I 15 which are small in size and low in current rating. 

tj 

iij still further, the present invention provides a 

flJ call tone output method for a f oldable portable telephone 

u set having a hinge to be unfolded and folded, comprising: 

a step of detecting the unfolding and folding of the 
20 hinge; and a step of causing the tone output from a call 
tone output unit, which outputs a call tone upon a call 
arrival, when a call arrives in the folded state of the 
hinge and from a receiver, which outputs a reception tone, 
when the hinge is unfolded from the folded state. 
25 In this case, like the above case, it is possible 

to ensure sound pressure and reduce current in the 
loudspeaker drive amplifier with respect to batteries 
which are small in size and low in current rating. 



6 



# # 



The present invention provides a portable 
telephone set having two member bodies capable of being 
unfolded and folded, comprising: a detector for 
detecting the unfolding and folding of the two member 
5 bodies; and a tone output controller for causing the tone 
output from a call tone output unit, which outputs a call 
tone upon a call arrival, when a call arrives in the folded 
state of the two member bodies and from a receiver, which 
outputs a reception tone, when the two member bodies are 
10 unfolded from the folded state. 

The tone output controller causes tone output only 
from the call tone output unit when a call arrives in 
the unfolded state of the two member bodies, 

other objects and features will be clarified from 

- 15 the following description with reference to attached 

U 

yj drawings . 

hi BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic outer view showing a foldable 
portable telephone set according to the present 
20 invention in an unfolded state; 

Fig. 2 is a schematic outer view showing a foldable 
portable telephone set shown in Fig. 1 in a folded state; 

Fig. 3 is a schematic showing a call tone generating 
system in the foldable portable telephone set according 
25 to the present invention; 

Fig. 4 is a flow chart for describing various 
examples of operation routine concerning the switch 
controller 20 in the controller 10 shown in Fig. 3; 
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Fig. 5 is a flow chart for describing Routine 5 
concerning the switch controller 20 in the controller 
10 shown in Fig. 3; 

Fig. 6 is a flow chart for describing Routine 6 
concerning the switch controller 20 in the controller 
10 shown in Fig. 3; 

Fig. 7 is a view showing the correspondence 
relation between the status of the foldable portable 
telephone set and the tone output part at the call arrival 
time; and 

Fig. 8 is a view showing the correspondence 
relation between the telephone set status and the tone 
output part when an input is made from keyboard. 
PREFERRED EMBODIMENTS OF THE INVENTION 

Preferred embodiments of the present invention 
will now be described with reference to the drawings. 

Fig. 1 is a schematic outer view showing a foldable 
portable telephone set according to the present 
invention in an unfolded state. 

Referring to the Figure, the illustrated foldable 
portable telephone set comprises box-like casings 1 and 
2 mechanically coupled together by a hinge for permitting 
its folding and unfolding. 

The casing 2 has a keyboard 4 provided on its inner 
surface when the foldable portable telephone set is in 
the unfolded state. The keyboard 4 is used for inputting 
telephone numbers and also for operations of various 
functions. The casing 1 has a receiver 5. The receiver 
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5 is constituted by a loudspeaker and outputs the opposite 
party's voice. The casing 1 also has a display 6. The 
display 6 is constituted by a liquid crystal device (LCD) , 
and displays, the present status, messages, etc. The 
5 telephone set further has an antenna 7. The antenna 7 
serves for the transmission and reception of signals to 
and from the base station. When the telephone set is in 
the folded state, the keyboard 4 and the receiver 5 (and 
also the display 6) face one another. 
10 Fig. 2 is a schematic outer view showing a foldable 

portable telephone set shown in Fig. 1 in a folded state. 

; ; ; 

p As shown in the Figure, in the folded state of the 

foldable portable telephone set the keyboard 4, the 
receiver 5 and the display 6 are concealed in the inside 
15 and can not be directly seen from the outside. The casing 
2 has a call tone output unit 8 provided on the outer 
flj surface in the folded state of the telephone set. The 

M call tone output unit 8 is constituted by a loudspeaker, 

and outputs a call tone at the time of arrival of a call. 
20 A tone output hole is provided such that it is directed 
toward the outer surface of the casing 2. 

The output level of the loudspeaker of the call tone 
output unit 8 is set to be higher than the output level 
of the loudspeaker of the receiver 5 and the sound 
25 pressure and consumed current from the call tone output 
unit 8 is also higher than those of the receiver 5. The 
foldable portable telephone set has a battery 9 concealed 
in the casing 2 in its folded state. The battery supplies 
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power to various parts of the telephone set. 

Fig. 3 is a schematic showing a call tone generating 
isystem in the foldable portable telephone set according 
to the present invention. 
5 As shown in the Figure, the casing 1 of the foldable 

portable telephone set according to the present 
invention comprises the call tone generating system, 
which includes a controller 10. The controller 10 
receives various control signals from the keyboard 4, 
10 and controls the telephone set, particularly the display 
:Vj on the display 6. The controller 10 includes a tone 

signal generator 11, a received voice generator 19 and 
a switch controller 20. The tone signal generator 11 
generates a tone signal at the time of a call arrival. 
15 The received voice generator 19 generates received voice 
from a received signal inputted from the antenna 7. The 
casing 1 has a switch 12. The switch 12 selectively 
passes either of the outputs of the generators 11 and 
19 as input signal to the receiver 5. A loudspeaker drive 
20 amplifier 17 is connected to the output side of the switch 
12, and drives the loudspeaker as sound generator in the 
receiver 5 . 

The casing 2 has a switch 13. The switch 13 on-off 
controls the output of the call tone generator 11 in the 
25 controller 10. A loudspeaker drive amplifier 15 is 

connected to the switch 13, and drives the loudspeaker 
sound generator in the call tone output unit 8. The 
amplifiers 15 and 17 are connected via switches 16 and 
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18, respectively, to a power supply providing voltage 
VDD. 

The switch controller 20 in the controller 10 
controls the switching of the switches 12, 18,, 13 and 
5 16. A lead switch 14 is connected to the switch 

controller 20 in the controller 10. The lead switch 14 
checks whether the casings 1 and 2 of the foldable 
portable telephone set is unfolded or folded via the hinge 
3, and feeds out a detection signal as a result of the 
10 check to the switch controller 20. The lead switch 14 
'^i is not limitative as a means for checking as to the 

;;f unfolding and folding. 

E : 

1- Fig. 4 is a flow chart for describing various 

H examples of operation routine concerning the switch 

u 

s 15 controller 20 in the controller 10 shown in Fig. 3. 

[jj (Routine 1) 

Referring to the Figure, the switch controller 2 0 
in the controller 10 executes a step Sll of checking, 
according to the detection signal from the lead switch 
20 14, whether the foldable portable telephone set is folded 
or unfolded via the hinge 3. When the telephone set is 
in the folded state, the switch controller 20 executes 
a step S12 of checking whether an arrived call is present. 
When no arrived call is present, an end is brought to 
25 the routine. 

When an arrived call is present in the folded state 
of the foldable portable telephone set, the switch 
controller 20 turns on the switches 3 and 16, whereby 
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the tone signal generator 11 causes tone output from the 
call tone output unit 8 (step S13). 

More specifically, it is detected that the lead 
switch 14 is "on" and also that the hinge 3 is in the 
5 folded state- The switch controller 20 recognizes these 
states, and the switch 13 is "on". At this time, the 
switch 16 is also "on" and carries a current. Thus, upon 
the call arrival time a call tone is outputted from the 
call tone output unit 8, which is provided on the outer 
10 surface of the casing 2 in the folded state, thus 
informing the call arrival. 

In this case, the call tone output from the receiver 
5 is optional. More specifically, the switch controller 
20 may switch the switch 12 to the side of the call tone 
= 15 generator 11 and turn on the switch 18. Alternatively, 

liJ the switch controller 20 may turn off the switches 12 

and 18, The call tone output from the receiver 5 is 
accompanied by an increased sound pressure of the call 
tone at the call arrival time. Although it is optional 
20 to cause the call tone output from the receiver 5 at the 
call arrival time, preferably it is not done so for the 
sake of reducing the current consumption in the foldable 
portable telephone set. 

While the call tone is outputted at the call arrival 
25 time, the switch controller 20 executes a step S14 of 
checking, according to the detection signal from the lead 
switch 14, whether the hinge 3 is in the unfolded state. 
When the hinge 3 is in the folded state, the routine goes 
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back to the step When the hinge 3 is brought from 

the folded state to the unfolded state, the switch 
controller 20 executes a step S15 of switching the switch 
12 to the side of the call tone generator 11 and turning 
5 on the switch 18, whereby the call tone generator 11 
causes the call tone output from the receiver 5. 

More specifically, when the hinge 3 is brought from 
the folded state to the unfolded state, that is, when 
the lead switch 14 is switched from the "on" state to 
10 the "off" state during the call tone output at the call 
arrival time, the switch controller 20 recognizes this 
switch state change, and controls the bus of the switch 
12 such as to couple the output of the call tone generator 
11 to the receiver 5. At the same time, the switch 18 
2 15 is turned on to cause current through the loudspeaker 



drive amplifier 17. 

In this case, the call tone output from the call 
tone output unit 8 is optional. Namely, the switch 
controller 20 may turn on or off the switches 13 and 16. 

20 The call tone output from the output unit 8, however, 
is accompanied by an increased sound pressure of the call 
tone at the call arrival time. Although it is optional 
to continually provide the call tone output from the 
output unit 8 at the call arrival time, preferably it 

25 is not done so for the sake of reducing the current 
consumption in the foldable portable telephone set. 

As shown above. Routine 1 has an effect that since 
unfolding the foldable portable telephone set usually 
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makes the display 6 visible, it permits a call tone that 
is outputted at the call arrival time, generally at 
relatively low sound level from the receiver 5 provided 
at the same surface as the display 6, to be sufficiently 
5 recognized. That is, it is possible to reduce the 
loudspeaker drive amplifier power consumption by 
switching the loudspeaker in the call tone output unit 
8 over to the lower output level loudspeaker in the 
receiver 5. Further current reduction is obtainable by 
10 turning off the power supply to the loudspeaker drive 
amplifier 15 (i.e., turning off the switch 16). 
(Routine 2) 

When the hinge 3 is in the unfolded state, the 
switch controller 20 executes a step SI 6 of checking 

15 whether a call has been arrived. When no call has been 
arrived, an end is brought to the routine. When a call 
has been arrived in the unfolded state of the hinge 3, 
the switch controller 20 executes a step S17 of turning 
on the switches 13 and 16, whereby the tone signal 

20 generator 11 causes tone output from only the call tone 
output unit 8. 

In this case, no tone is outputted from the receiver 
5. More specifically, when a call has been arrived in 
the unfolded state of the hinge 3, the switch 20 

25 recognizes that the lead switch 14 is "off", and thus 
turns off the switches 12 and 18 while turning on the 
switches 13 and 16, whereby the receiver 5 outputs no 
tone and only the call tone output unit 8 outputs a call 
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tone. 

As shown above. Routine 2 has an effect that it is 
possible to eliminate the possibility of a damage caused 
to the eardrum at the time of a call arrival while the 
5 user is hearing voice from the receiver 5 . In other words , 
it is possible to obtain an operation, in which a PL 
(products liability) rule is taken into considerations. 
(Routine 3) 

In is routine, while a tone is being outputted, the 
10 switch controller 20 executes a step S18 of checking 
whether the hinge 3 has been folded from the unfolded 
state. When the hinge 3 remains unfolded, the routine 
goes back to the step S16. When the switch controller 
20 detects that the hinge 3 has been folded from the 
15 unfolded state, it executes a step SI 9 of causing the 
call tone output unit 8 to continue the tone output. This 
is done so in order to ensure the sound pressure of the 
call tone. 

In this case, the tone output from the receiver 5 
20 is optional. More specifically, upon detection of the 
folding of the hinge 3, the lead switch 14 is turned on 
from the "off" state. At this time, the switch states 
of the switches 12 and 18 become optional, although the 
states of the switches 13 and 16 remain unchanged from 
25 the states in Routine 2. The tone output from the 

receiver 5 is accompanied by an increased sound pressure 
of the call tone at the call arrival time. For the sake 
of reducing the current consumption in the foldable 

15 
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portable telephone set, the switches are held such as 
to prohibit the tone call output from the receiver 5. 
(Routine 4) 

The switch controller 2 0 further executes a step 
5 S2 0 of checking whether the hinge 3 has been unfolded 
from the folded state. When the hinge 3 remains folded, 
the routine goes back to the step S19. When the hinge 
3 has been unfolded from the folded state, the switch 
controller 20 causes the tone output from the receiver 
10 5. In this case, the call tone output from the call tone 
output unit 8 is optional. In Routines 3 and 4, the 
action in Routine 2 is unnecessary at this time because 
the user has conducted an intentional action. The 
presumed intentional action by the user is usually 
15 assumed to be conducted in the visible state of the 

display 6, and the same effects as in the description 
of Routine 1 are obtainable. 
(Routine 5) 

Fig. 5 is a flow chart for describing Routine 5 
20 concerning the switch controller 20 in the controller 
10 shown in Fig. 3. 

In this routine, the switch controller 20 in the 
controller 10 executes a step S31 of checking, according 
to the detection signal from the lead switch 14, whether 
25 the hinge 3 is unfolded or folded. When the hinge 3 is 
in the folded state, an end is brought to the routine. 

When the hinge 3 is in the unfolded state, the 
switch controller 20 executes a step S32 of checking 
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whether an input has been made from the keyboard 4 (or 
any other external keyboard). When no input has been 
made, an end is brought to the routine. When an input 
has been made from the keyboard 4 in the unfolded state 
5 of the hinge 3, the switch controller 2 0 executes a step 
533 of causing the tone output from the receiver 5. 

In this case, the tone call output from the tone 
call output unit 8 is optional. More specifically, when 
the hinge 3 is in the unfolded state, the controller 10 
10 recognizes the input from the keyboard 4, and controls 
y-j the switches 12 and 18 such as to cause a confirmation 

fj tone to be outputted from the receiver 5. As a result, 

the switches 13 and 16 are rendered to be able to assume 
optional states . The tone call output from the tone call 
1_ 15 output unit 8 is accompanied by an increased sound 

U pressure of the call tone at the call arrival time. For 

f\i the sake of reducing the current consumption in the 

fj 

foldable portable telephone set, the switches 13 and 16 
are preferably held "off" to prohibit the call tone output 
20 from the tone call output unit 8 at the call arrival time. 

Routine 5 is executed in the case of intentionally 
making the section of outputting the confirmation tone. 
This action is also usually made in the visible state 
of the display 6. That is. Routine 1 has the same effects 
25 as obtainable in Routine 1. 
(Routine 6) 

Fig. 6 is a flow chart for describing Routine 6 
concerning the switch controller 20 in the controller 



10 shown in Fig, 3. 

In this routine, the switch controller 20 in the 
controller 10 executes a step S41 of checking whether 
an input has been made from the keyboard 4 . When no input 
has been made, an end is brought to the routine. When 
an input has been made, the switch controller 2 0 executes 
a step S42 of checking, according to the detection signal 
from the lead switch 14, whether the hinge 3 is in the 
unfolded state. When the hinge 3 is in the folded state, 
the switch controller 20 executes a step S43 of causing 
the call tone output from the call tone output unit 8. 
At this time, the call tone output from the receiver 5 
is optional for the same reason as described before. 
Afterwards, an end is brought to the routine. 

When the hinge 3 is in the unfolded state, the 
switch controller 20 causes the toe output from the 
receiver 5 in the step S44. At this time, the call tone 
output from the call tone output unit 8 is optional for 
the same reason as described before. Afterwards, an end 
is brought to the routine. More specifically, in the 
case of using an external keyboard, the switch controller 
20 controls the switches 12, 18, 13 and 16 such as to 
cause confirmation tone output from the call tone output 
unit 8 when the hinge 3 is in the folded state and from 
the receiver 5 when the hinge 3 is in the unfolded state. 

Fig. 7 is a view showing the correspondence 
relation between the status of the foldable portable 
telephone set and the tone output part at the call arrival 
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time. As shown, the relations between the telephone set 
status and the tone output part at the call arrival time 
in Routines 1 to 4 are shown collectively to the end of 
deeper understanding. 

Fig- 8 is a view showing the correspondence 
relation between the telephone set status and the tone 
output part when an input is made from keyboard. As shown, 
the relation between the telephone set status and the 
tone output part at the call arrival time in Routines 
5 and 6 are show collectively to the end of deeper 
understanding. 

AS has been described in the foregoing, the call 
tone is outputted from the call tone output unit at the 
call arrival time when the hinge is in the folded state 
and a reception tone is outputted from the receiver when 
the hinge is. in the unfolded state from the folded state. 
Since unfolding the foldable portable telephone set 
usually makes the display visible, it permits a call tone 
that is outputted at the call arrival time, generally 
at relatively as low sound level from the receiver 
provided at the same surface as the display, to be 
sufficiently recognized. That is, it is possible to 
reduce the loudspeaker drive amplifier lower consumption 
by switching the loudspeaker in the call tone output unit 
over to the lower output level loudspeaker in the receiver. 
It is thus possible to ensure sound pressure and reduce 
current in the loudspeaker drive amplified with respect 
to batteries which are reduced in size and current rating. 
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Changes in construction will occur to those skilled 
in the art and various apparently different modifications 
and embodiments may be made without departing from the 
scope of the present invention. The matter set forth in 
the foregoing description and accompanying drawings is 
offered by way of illustration only. It is therefore 
intended that the foregoing description be regarded as 
illustrative rather than limiting. 
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